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(54) CONTROL DEVICE AND METHOD OF COMPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the control device and 
method of a compressor for making the balance appropriate 
between the load and cooling performance of the compressor, 
and at the same time, realizing appropriate cooling capacity 
according to the conditions. 

SOLUTION: As the operation method of the inverter 
compressor 10, based on the inner temperature (temperature 
inside a room) of each of product rooms 1a, 1b, and 1c, the 
temperature (product temperature) of an accommodated 
product itself, a defrosting signal for indicating the state of 
defrosting operation to an evaporator 3, door opening/closing 
information for indicating the opening/ closing state of the 
opening/closing door (not shown) of a vending machine, and 
product replenishment information for indicating the replenished 
state of products, the control device of the compressor 
comprises an operation method- setting section 21 for 
selecting either pull-down operation or steady operation, and a 
speed command section 21 for setting the speed of the inverter 
compressor 10, according to the operation method selected by 

the operation method-setting section 21 and instructing the set speed to the inverter compressor 10. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A control device of a compressor in a vending machine provided with a refrigeration unit which 
has an evaporator, a condenser, an expansion mechanism, and a compressor characterized by 
comprising the following at least, and a controller which controls said refrigeration unit. 
Said compressor is an inverter compressor and said controller, Internal temperature of a commodity 
room in said vending machine in which goods are accommodated, temperature of said goods, A 
defrosting signal showing a state of defrosting operation to said evaporator, door opening closed 
information that a switching condition of an opening and closing door of said vending machine is 
expressed, and commodity replenishment information and ** showing a supplement state of said goods 
— an operating-method set part which chooses pulldown operation or steady operation as an operating 
method of said refrigeration unit based on at least one among them. 

A number-of-rotations commanding part which sets up number of rotations of said inverter 
compressor, and orders this inverter compressor this set-up number of rotations according to an 
operating method with said selected operating-method set part. 

[Claim 2]Each pattern of number of rotations of said compressor corresponding to said pulldown 
operation at least, The mode of operation according to the number of said commodity rooms which 
should be cooled, the number of evaporators currently operated, Stop time of said inverter compressor, 
ambient temperature of the exterior of said vending machine, Temperature of an outside surface of said 
vending machine, temperature of sink air inhaled by said condenser, A defrosting signal showing four- 
seasons information, temperature of said goods, and a state of defrosting operation to said evaporator, 
door opening closed information that a switching condition of an opening and closing door of said 
vending machine is expressed and commodity replenishment information showing a supplement state of 
said goods, and ** — a control device of the compressor according to claim 1 setting up based on at 
least one among them. 

[Claim 3]Cooling mode information as which said operating-method set part expresses cooling mode 
selected in said pulldown operation, And a control device of the compressor according to claim 1 or 2 
characterized by switching said operating method to said steady operation from said pulldown operation 
based on the number of times of compressor start and stop showing the number of times of operation / 
stop of said inverter compressor after pulldown operation is started. 

[Claim 4]An evaporator, a condenser, an expansion mechanism, and a refrigeration unit that has a 
compressor at least. 

A controller which controls said refrigeration unit. 

Are the above the control method of a compressor which it had, and said compressor, Internal 
temperature [ in / it is an inverter compressor and / in said control / said vending machine ] of a 
commodity room in which goods are accommodated, A defrosting signal showing temperature of said 
goods, and a state of defrosting operation to said evaporator, door opening closed information that a 
switching condition of an opening and closing door of said vending machine is expressed and commodity 
replenishment information showing a supplement state of said goods, and ** — as an operating method 
of said refrigeration unit based on at least one among them, Pulldown operation or steady operation is 
chosen, number of rotations of said inverter compressor is set up according to said selected operating 
method, and this inverter compressor is ordered this set-up number of rotations. 

[Claim 5]Each pattern of number of rotations of said compressor corresponding to said pulldown 
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operation at least, The mode of operation according to the number of said commodity rooms which 
should be cooled, the number of evaporators currently operated, Stop time of said inverter compressor, 
ambient temperature of the exterior of said vending machine, Temperature of an outside surface of said 
vending machine, temperature of sink air inhaled by said condenser, A defrosting signal showing four- 
seasons information, temperature of said goods, and a state of defrosting operation to said evaporator, 
door opening closed information that a switching condition of an opening and closing door of said 
vending machine is expressed and commodity replenishment information showing a supplement state of 
said goods, and ** — a control method of the compressor according to claim 4 setting up based on at 
least one among them. 

[Claim 6]Cooling mode information showing cooling mode selected in said pulldown operation, And a 
control method of the compressor according to claim 4 or 5 characterized by switching said operating 
method to said steady operation from said pulldown operation based on the number of times of 
compressor start and stop showing the number of times of operation / stop of said inverter compressor 
after pulldown operation is started. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the control device and the control method of having 
improved the change to pulldown operation of a compressor and steady operation, and the operating 
method at the time of pulldown operation in detail about the control device and the control method of a 
compressor which constitute the cooling cycle of a vending machine. 
[0002] 

[Description of the Prior Art]For example, the vending machine which heats and cools goods, such as a 
can drink, demonstrates predetermined refrigeration capacity by having conventionally a constant- 
speed compressor which constitutes a cooling cycle, and carrying out ON/OFF control of this 
constant-speed compressor. The inside of the commodity room which stores the goods of a vending 
machine (henceforth the inside of a warehouse) is usually divided into two or more rooms (for example, 
three rooms). 

It makes it possible to provide the goods cooled, or heated and cooled for every ** by the controller, 
and the heated goods with a single vending machine. 

[0003]Hereafter, about the cooling cycle of a vending machine, the inside of a warehouse makes an 
example the vending machine divided into three rooms, and explains it. The mimetic diagram and 
drawing 6 in which a vending machine [ in / in drawing 5 / the former ] is shown, The flow chart and 
drawing 9 in which the control method of the electromagnetic valve [ drawing 8 / the block diagram 
showing the input/output relation of a controller, the block diagram in which drawing 7 shows the 
control method of a constant-speed compressor, and ] according to temperature inside, and a 
compressor is shown are a timing chart which shows operation of the electromagnetic valve and 
compressor according to temperature inside. 

[0004]As shown in drawing 5 , the commodity room 1 of the vending machine was divided into three 
rooms (in a graphic display, they are the left ventricle 1a, the median cell 1b, and the right ventricle 1c), 
and equips each ** 1a and 1b and every 1c with the evaporator 3 and the temperature-inside sensor 4. 
In the machinery room 2, it has the condenser 5, the constant-speed compressor 6, the 
electromagnetic valve 7, and the capillary tube 8 grade that is expanders, piping connection of these 
and the evaporator 3 is carried out, and the refrigeration unit is constituted. 

[0005]Although it does not illustrate in drawing 5 f urther inside a vending machine, have the controller 9 
which controls each configuration equipment of a refrigeration unit, and this controller 9, the three 
modes of operation according to the number [ operation / the switch which is not illustrated ] of the 
commodity rooms to cool "CCC", "CCH", and "CHH", and ** — it is constituted so that one can be 
operated selectively among them. "C" expresses cooling (cold) of goods, and "H" expresses heating 
(hot) of goods, respectively, and here "CCC", Meaning carrying out cold operation of the all rooms of 
three commodity rooms, it means that "CCH" carries out hot operation of cold operation and the one 
room for two rooms, and "CHH" means cold operation for one room, and means hot operation for two 
rooms. The heater which is not illustrated performs hot operation and the refrigeration unit mentioned 
above is performing cold operation. 

[0006]As shown in drawing 6 and 7, cold operation by the controller 9, Temperature information of each 
** 1a, 1b, and 1c obtained, respectively by each ** 1a and 1b and the temperature-inside sensor 4 
formed in every 1c (it temperatureHnside-Tr(s) and) It is made by carrying out opening and closing 
control of the electromagnetic valve 7 corresponding to each ** 1a, 1b, and 1c according to each, 
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respectively, and carrying out ON/OFF control (start-and-stop control) of the constant-speed 
compressor 6 and the fan of the condenser 5 based on evaporating temperature (inlet temperature of 
evaporator 3) Te etc. In connection with the opening and closing control of the electromagnetic valve 7, 
drive stop control also of the fan of the evaporator 3 is carried out. 

[0007]Next, "CCC" mode which is cold operation three in the mode of operation is made into an 
example, and the control content of the goods refrigerating by the controller 9 is explained. 
[0008]As shown in drawing 8 , first, the temperature inside of each commodity rooms 1a, 1b t and 1c is 
read by the temperature-inside sensor 4 (Step 10 (S10)), and ON/OFF control of the electromagnetic 
valve 7 is performed to each ** 1a and 1b and every 1c based on each temperature information 
acquired as these ****** (S1 1). Namely, when temperature inside is not less than 4 **, the 
electromagnetic valve 7 is set to ON, for example, and when temperature inside is 0 ** or less, the 
electromagnetic valve 7 is set to OFF (S1 1). It exceeds 0 ** and the changing condition before that is 
maintained in the range which is less than 4 **. That is, if temperature inside will be not less than 4 ** 
and the electromagnetic valve 7 is set to ON, an ON state will be maintained until temperature inside 
will be 0 ** or less after that, and if temperature inside will be 0 ** or less and the electromagnetic 
valve 7 is come by off on the other hand, an OFF state will be maintained until temperature inside will 
be not less than 4 ** after that. 

[0009]Next, ON/OFF control of the constant-speed compressor 6 is performed (S12). Namely, when at 
least one of the three electromagnetic valves 7 is an ON state (opened condition) for example, 
operating by turning ON the constant-speed compressor 6 — all the three electromagnetic valves 7 — 
in an OFF state (eyelid completely closure), the constant-speed compressor 6 is turned OFF, is 
stopped, and it maintains the inside of each commodity room in the range of 0 ** - 4 **. The above is 
control in steady operation. The timing chart showing the electromagnetic valve 7 of each ** 1a, 1b, 
and 1c and the operation timing of the constant-speed compressor 6 in the control mentioned above is 
shown in drawing 9 . 
[0010] 

[Problem(s) to be Solved by the Invention]By the way, since, as for a vending machine, the demand of 
the goods in which the summer was cooled grows, Since all three "CCC" modes of cold operation are 
chosen, the demand of the goods in which winter was cooled is reduced on the other hand and the 
demand of the heated goods grows so that this demand may be satisfied, One "CHH" mode of cold 
operation is chosen and, as for spring and autumn, operating in such middle "CCH" modes is [ that this 
demand should be satisfied ] common. Therefore, by change of the outdoor air temperature for every 
season, the mode of operation, etc., the modes of operation differ and the load of a refrigeration unit is 
changed sharply. 

[001 1] However, since it is accepted by switching ON/OFF of this constant-speed compressor 6, using 
the constant-speed compressor 6 as a compressor and the load change is conventionally supported, as 
mentioned above, The refrigeration capacity demonstrated is with the time (at the time of a light load) 
(at the time of large load) of cold 1 chamber operation ("CHH" mode) of winter, and all-rooms cold 
operation ("CCC" mode) of a summer, To being almost the same, since the capability of the constant- 
speed compressor 6 was constant, at the time of light loads other than a summer, refrigeration capacity 
became excessive to load, and it became operation which consumes energy vainly, especially there was 
a problem that winter's energy loss was large. 

[001 2] Although it was accepted by carrying out ON/OFF control of the constant-speed compressor 
according to temperature inside and commodity temperature was conventionally maintained at the 
suitable range, If the same control was carried out by the case where the goods currently kept at 
ordinary temperature are filled up in a warehouse, etc. and the case where the goods in a warehouse 
are already cooled fully, goods are not fully cooled by the time of purchase of goods, or it cannot 
necessarily be said from a viewpoint of energy saving that it is suitable. 

[0013]This invention was made in view of the above, and is ****. The purpose is providing the control 
device and the control method of a compressor which made it possible to demonstrate suitable 
refrigeration capacity according to a situation, making balance of the load of**, and refrigeration 
capacity suitable. 

[0014] 

[Means for Solving the Problem]ln order that this invention may attain the above-mentioned purpose, a 
control device of a compressor concerning claim 1 of this invention, A control device of a compressor 
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in a vending machine provided with an evaporator, a condenser, an expansion mechanism and a 
refrigeration unit that has a compressor at least, and a controller which controls said refrigeration unit 
is characterized by comprising: 

Said compressor is an inverter compressor and said controller, Internal temperature of a commodity 
room in which goods are accommodated in said vending machine (temperature inside), A defrosting 
signal showing temperature (commodity temperature) of said goods, and a state of defrosting operation 
to said evaporator, door opening closed information that a switching condition of an opening and closing 
door of said vending machine is expressed, commodity replenishment information showing a supplement 
state of said goods, and ** — an operating-method set part which chooses pulldown operation or 
steady operation as an operating method of said refrigeration unit based on at least one among them. 
A number-of-rotations commanding part which sets up number of rotations of said inverter 
compressor, and orders this inverter compressor this set-up number of rotations according to an 
operating method with said selected operating-method set part. 

[0015]Immediately after [ supplementing a commodity room with goods currently kept under ordinary 
temperature with pulldown operation here, for example ], When a cooling state of goods in a warehouse 
is not enough, immediately after defrosting operation of an evaporator etc., Cool for making this product 
into sufficient cooling state as soon as possible that a purchaser should be provided with fully cooled 
goods, mean lump operation, and, on the other hand, with steady operation. Since goods in a warehouse 
are already cooled to predetermined cooling temperature, loose operation which controlled power 
consumption is meant maintaining this cooling state. Therefore, the pulldown operation can make a 
cooling rate of goods quick, although power consumption becomes large compared with steady 
operation (a temperature gradient over a time-axis becomes large). 

[0016]Between the exteriors of a commodity room, a defrosting signal is a signal showing whether 
defrosting operation of ventilating was performed, in order to remove frost which adheres to an 
evaporator by operation of an evaporator, and door opening closed information, Are a signal showing 
whether a door of a vending machine was opened and closed, and with commodity replenishment 
information. When it is a signal showing whether goods were filled up or not, defrosting operation is 
performed and a door is opened wide, and when goods are filled up, Since temperature in a commodity 
room rises, when defrosting operation is performed, a defrosting signal is turned on, when a door is 
opened wide, door opening closed information is turned on, and all turn ON commodity replenishment 
information, when goods are filled up. 

[0017]Therefore, when an operating-method set part has temperature inside higher than the prescribed 
temperature T1, When commodity temperature is higher than the prescribed temperature T2, a 
defrosting signal is ON and door opening closed information is ON, or when commodity replenishment 
information is ON, Pulldown operation is chosen, and steady operation is chosen, when temperature 
inside is lower than the prescribed temperature T1, commodity temperature is lower than the 
prescribed temperature T2, a defrosting signal is OFF and door opening closed information is OFF, and 
when commodity replenishment information is OFF. 

[0018]And although a number-of-rotations commanding part orders an inverter compressor number of 
rotations set up according to an operating method set up by operating-method set part, A compressor 
used for a control device of a compressor concerning claim 1 of this invention, It is an inverter 
compressor which can demonstrate refrigeration capacity according to number of rotations not only at 
mere ON/OFF control but the time of ON, And in [ according to temperature inside, commodity 
temperature, a defrosting signal, door opening closed information, and commodity replenishment 
information can switch pulldown operation and steady operation, and ] the operating method, Since 
number of rotations of an inverter compressor is set up so that suitable refrigeration capacity can be 
demonstrated, load and refrigeration capacity which temperature inside, commodity temperature, a 
defrosting signal, door opening closed information, and commodity replenishment information express 
can be balanced appropriately. 

[001 9]A control device of a compressor concerning claim 2 of this invention, In a control device of a 
compressor concerning claim 1, each pattern of number of rotations of said compressor corresponding 
to said pulldown operation at least, The mode of operation according to the number of said commodity 
rooms which should be cooled, the number of evaporators currently operated, Stop time of said inverter 
compressor, ambient temperature of the exterior of said vending machine, Temperature of an outside 
surface of said vending machine, temperature of sink air inhaled by said condenser, a defrosting signal 
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showing four-seasons information, temperature of said goods, and a state of defrosting operation to 
said evaporator, door opening closed information that a switching condition of an opening and closing 
door of said vending machine is expressed and commodity replenishment information showing a 
supplement state of said goods, and **, based on at least one, it is set up among them 
[0020]. According to the control device of a compressor concerning this claim 2, receive an inverter 
compressor when pulldown operation is chosen. A rotating speed command by a number-of-rotations 
commanding part The mode of operation, the number of evaporators under operation, Stop time of an 
inverter compressor, external ambient temperature, outside-surface temperature of a vending machine, 
Since it is appropriately set up according to load called sink air temperature inhaled by condenser, four- 
seasons information, commodity temperature, a defrosting signal, door opening closed information, or 
commodity replenishment information, respectively, load and refrigeration capacity can be balanced still 
more appropriately and an inverter compressor can be made to operate. 

[0021]. It can set, not only when pulldown operation is chosen, but when steady operation is chosen. A 
rotating speed command by a number-of-rotations commanding part The mode of operation, the 
number of evaporators under operation, According to load called stop time of an inverter compressor, 
external ambient temperature, outside-surface temperature of a vending machine, sink air temperature 
inhaled by condenser, four-seasons information, commodity temperature, a defrosting signal, door 
opening closed information, or commodity replenishment information, it may be set up, respectively. 
[0022]A control device of a compressor concerning claim 3 of this invention, In a control device of a 
compressor concerning claim 1 or 2, an operating-method set part, Cooling mode information showing 
cooling mode selected in said pulldown operation, And based on the number of times of compressor 
start and stop showing the number of times of operation / stop of said inverter compressor after 
pulldown operation is started, said operating method is switched to said steady operation from said 
pulldown operation. 

[0023]Forced cooling mode which cools goods quickly with cooling mode here, for example without 
taking energy saving into consideration, Say an exception with energy-saving mode in consideration of 
energy saving, and in energy-saving mode. Since it will shift to steady operation as it is if temperature 
inside becomes lower than the prescribed temperature T1 or commodity temperature becomes lower 
than the prescribed temperature T2, Since it continues cooling until it becomes temperature T3 whose 
temperature inside is still lower than the prescribed temperature T1 and which an inverter compressor 
stops in forced cooling mode to **(ing) to energy saving, a cooling rate of goods can be made quick. 
[0024]Temperature inside rises to the prescribed temperature T1, and the number of times of 
compressor start and stop means the number of times of a repetition in which an inverter compressor 
works again, after temperature inside falls to temperature T3 and an inverter compressor stops. 
[0025]According to the control device of a compressor concerning this claim 3, an operating-method 
set part, An operating method of an inverter compressor a change to steady operation from pulldown 
operation, Cooling mode chosen beforehand according to energy-saving mode and forced cooling mode, 
In a change to steady operation from a change and pulldown operation as which forced cooling mode is 
chosen further, since it switches according to the number of times of compressor start and stop of an 
inverter compressor set up beforehand, an operation change which suited these conditions set up 
beforehand can be performed. 

[0026]A control method of a compressor concerning claim 4 of this invention, In a control method of a 
compressor in a vending machine provided with an evaporator, a condenser, an expansion mechanism 
and a refrigeration unit that has a compressor at least, and a controller which controls said refrigeration 
unit, Said compressor is an inverter compressor and said control, Internal temperature of a commodity 
room in said vending machine in which goods are accommodated, temperature of said goods, A 
defrosting signal showing a state of defrosting operation to said evaporator, door opening closed 
information that a switching condition of an opening and closing door of said vending machine is 
expressed, and commodity replenishment information and ** showing a supplement state of said goods 
— as an operating method of said refrigeration unit based on at least one among them, Pulldown 
operation or steady operation is chosen, number of rotations of said inverter compressor is set up 
according to said selected operating method, and this inverter compressor is ordered this set-up 
number of rotations. 

[0027]According to a control method of a compressor concerning claim 4 of this invention, a 
compressor used, It is an inverter compressor which can demonstrate refrigeration capacity according 
to number of rotations not only at mere ON/OFF control but the time of ON, And in [ according to 
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temperature inside, commodity temperature, a defrosting signal, door opening closed information, and 
commodity replenishment information can switch pulldown operation and steady operation, and ] the 
operating method, Since number of rotations of an inverter compressor is set up so that suitable 
refrigeration capacity can be demonstrated, load and refrigeration capacity which temperature inside, 
commodity temperature, a defrosting signal, door opening closed information, and commodity 
replenishment information express can be balanced appropriately. 

[0028]A control method of a compressor concerning claim 5 of this invention, In a control method of a 
compressor concerning claim 4, each pattern of number of rotations of said compressor corresponding 
to said pulldown operation at least, The mode of operation according to the number of said commodity 
rooms which should be cooled, the number of evaporators currently operated, Stop time of said inverter 
compressor, ambient temperature of the exterior of said vending machine, Temperature of an outside 
surface of said vending machine, temperature of sink air inhaled by said condenser, a defrosting signal 
showing four-seasons information, temperature of said goods, and a state of defrosting operation to 
said evaporator, door opening closed information that a switching condition of an opening and closing 
door of said vending machine is expressed and commodity replenishment information showing a 
supplement state of said goods, and **, based on at least one, it is set up among them 
[0029]According to a control method of a compressor concerning this claim 5, a rotating speed 
command to an inverter compressor when pulldown operation is chosen, The mode of operation, the 
number of evaporators under operation, stop time of an inverter compressor, external ambient 
temperature, Since it is appropriately set up according to load called outside-surface temperature of a 
vending machine, sink air temperature inhaled by condenser, four-seasons information, commodity 
temperature, a defrosting signal, door opening closed information, or commodity replenishment 
information, respectively, Load and refrigeration capacity can be balanced still more appropriately and 
an inverter compressor can be made to operate. 

[0030]Not only when pulldown operation is chosen, but a rotating speed command when steady 
operation is chosen, According to load called the mode of operation, the number of evaporators under 
operation, stop time of an inverter compressor, external ambient temperature, outside-surface 
temperature of a vending machine, sink air temperature inhaled by condenser, four-seasons information, 
commodity temperature, a defrosting signal, door opening closed information, or commodity 
replenishment information, it may be set up, respectively. 

[0031]A control method of a compressor concerning claim 6 of this invention, Cooling mode information 
which expresses cooling mode selected in said pulldown operation in a control method of a compressor 
concerning claim 4 or 5, And based on the number of times of compressor start and stop showing the 
number of times of operation / stop of said inverter compressor after pulldown operation is started, 
said operating method is switched to said steady operation from said pulldown operation. 
[0032]According to a control method of a compressor concerning this claim 6, an operating method of 
an inverter compressor, Cooling mode chosen beforehand a change to steady operation from pulldown 
operation, According to energy-saving mode and forced cooling mode, switch and further by change to 
steady operation from pulldown operation as which forced cooling mode is chosen. Since it switches 
according to the number of times of compressor start and stop of an inverter compressor set up 
beforehand, an operation change which suited these conditions set up beforehand can be performed. 
[0033] 

[Embodiment of the Invention] Hereafter, it explains in detail about the embodiment of the control 
device of a compressor, and the control method concerning this invention, referring to drawings. This 
invention is not limited by this embodiment. 

[0034]The block diagram in which the mimetic diagram showing the vending machine provided with the 
control device which showed drawing 1 t he block diagram showing the control device of the compressor 
which drawing 1 requires for this embodiment of the invention, and drawing 2 , and drawing 3 show the 
input/output relation of a controller, and drawing 4 are flow charts which show the control method of a 
compressor. In the following explanation, identical codes are given to the same thing as the component 
mentioned already in conventional technology, and duplication explanation is omitted to it. 
[0035]In this embodiment, as a vending machine is shown in drawing 2 , the three commodity rooms 1 
are divided into 1a, 1b, and 1c, but the control device and the control method of a compressor of this 
invention are not limited to this gestalt. The mode of operation (exception of mode:CCC, CCH, and CHH 
which express the exception of cooling of 1a, 1b, and 1c and heating three rooms) in this embodiment is 
explained as CCC (1a, 1b, and all three 1 c are cooled). 
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[0036]First, an entire configuration is explained based on drawing 2 and drawing 3 , The opening and 
closing control of the electromagnetic valve 7, and start-and-stop control of the inverter compressor 
10, It is the same as that of the opening and closing control of the electromagnetic valve in the 
conventional technology using a constant-speed compressor, and start-and-stop control of a low 
pressure compressor, and a different point from conventional technology is a point ( drawing 3 ) which 
replaced with the constant-speed compressor, was provided with the inverter compressor 10 (drawing 
2), and was provided with the inverter 1 1 for controlling the inverter compressor 10. 
[0037]The control device of this embodiment is provided with the following. 

The internal temperature of each commodity rooms 1a, 1b, and 1c in which goods, such as a can drink, 
are accommodated, respectively (temperature inside), The defrosting signal showing the temperature 
(commodity temperature) of the goods themselves accommodated, and the state of the defrosting 
operation to the evaporator 3, The operating-method set part 21 which chooses pulldown operation or 
steady operation as an operating method of the inverter compressor 10 based on the door opening 
closed information that the switching condition of the opening and closing door (not shown) of a vending 
machine is expressed, and the commodity replenishment information showing the supplement state of 
goods. 

The number-of-rotations commanding part 22 which sets up the number of rotations of the inverter 
compressor 10, and orders the inverter compressor 10 this set-up number of rotations according to the 
operating method chosen as the operating-method set part from 21. 

[0038]Here, the signal and the information that each signal inputted into the operating-method set part 
21 and each information are explained below are used. Namely, about the temperature and commodity 
temperature which were detected about temperature inside by the temperature-inside sensor 4 formed 
in each commodity rooms 1a, 1b, and 1c. About the temperature and the defrosting signal which were 
detected by the commodity temperature sensor which is not illustrated. The signal and door opening 
closed information which the controller which controls defrosting operation, and which is not illustrated 
generates at the time of defrosting, The signal and commodity replenishment information which the 
push switch or manual switch currently installed in the opening and closing door of a vending machine 
generates at the time of door opening, What is necessary is just to use the signal which the signal 
generated when the vibration at the time of commodity replenishment and a sound are detected and 
there is a supplement, the accommodation number pilot switch which was formed in the commodity 
arrangement rail of each commodity rooms 1a, 1b, and 1c, and which are not illustrated, etc. generate at 
the time of a supplement. 

[0039]The change of the operating method of the inverter compressor 10 based on the temperature 
inside Tk and the commodity temperature Ts by this operating-method set part 21, a defrosting signal, 
door opening closed information, and commodity replenishment information is performed as shown in 
Table 1. 



;oo4o] 

[Table 1] 










mn 


mm 


Hi* 




Tk>T1 




Tk<T1 






Ts>T2 




Ts<T2 




ON 




OFF 




ON 




OFF 




ON 




OFF 



[0041]That is, when the temperature inside Tk is higher than the predetermined temperature T1 set up 
beforehand (Tk>T1), the pulldown operation 1 is chosen, and steady operation will be chosen if it is 
Tk<T1. When similarly the commodity temperature Ts is higher than the predetermined temperature T2 
set up beforehand (Ts>T2), the pulldown operation 2 is chosen, and steady operation will be chosen if it 
is Ts<T2. If a defrosting signal is ON (defrosting operation execution), will choose the pulldown 
operation 3, and if it is OFF, Steady operation is chosen, if door opening closed information is ON (door 
opening), the pulldown operation 4 will be chosen, if it is OFF, steady operation will be chosen, if 
commodity replenishment information is ON (those with a supplement), the pulldown operation 5 will be 
chosen, and steady operation will be chosen if it is OFF. 

[0042]The operating-method set part 21 chooses steady operation, only when all these five conditions 
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are conditions corresponding to steady operation, and in the case of others (i.e., when it is the 
conditions with which at least one condition agrees in pulldown operation), it chooses pulldown 
operation. Although pulldown operation is divided into five operating methods further mentioned above, 
here, For example, when there are two or more conditions corresponding to pulldown operation like 
[ when the commodity temperature Ts is higher than T2 ] more highly [ the temperature inside Tk ] 
than T1, priority shall be given in order of commodity temperature Ts, temperature-inside Tk, defrosting 
signal, door opening closed information, and commodity replenishment information **. 
[0043]Therefore, when all the conditions agree in pulldown operation in Table 1, The operating-method 
set part 21 chooses the pulldown operation 2, and only the commodity temperature Ts is the conditions 
corresponding to steady operation, and, in the case of the conditions with which other four agree in 
pulldown operation, Choose the pulldown operation 1, and the commodity temperature Ts and the 
temperature inside Tk are the conditions corresponding to steady operation, and, in the case of the 
conditions with which other three agree in pulldown operation, The pulldown operation 3 is chosen, in 
the case of the conditions with which only door opening closed information and commodity 
replenishment information agree in pulldown operation, the pulldown operation 4 is chosen, and, in the 
case of the conditions with which only commodity replenishment information agrees in pulldown 
operation, the pulldown operation 5 is chosen. 

[0044]The number of times of start and stop of the inverter compressor 10 is inputted as the signal 
showing the cooling mode beforehand chosen for the judgment of the change to steady operation from 
pulldown operation which the operating-method set part 21 mentions later. As cooling mode is the 
mode in which the change to steady operation from pulldown operation is expressed, and has forced 
cooling mode and energy-saving mode here and it is shown in Table 2, in energy-saving mode. When 
both the temperature inside Tk and the commodity temperature Ts become the conditions 
corresponding to steady operation, From pulldown operation, shift to steady operation and in forced 
cooling mode. The temperature inside Tk becomes lower than prescribed temperature T3 (T3<T1) lower 
than the prescribed temperature T1, The inverter compressor 10 stops, and after the start and stop of 
the inverter compressor 10 that the temperature inside Tk becomes higher than prescribed 
temperature T3, and the inverter compressor 10 starts operation again from this halt condition repeat 
in the number of predetermined times, it shifts to steady operation. The number of times of start and 
stop of the inverter compressor 10 inputted into the operating-method set part 21 is monitored as 
conditions for the shift to steady operation from pulldown operation in this forced cooling mode. 



[0045] 






[Table 2] 














an**- k 


ftrtSJK 




Tk<T1 


mam 




Ts<T2 



[0046]Although the number-of-rotations commanding part 22 sets up the number of rotations of the 
inverter compressor 10 according to the operating method chosen as the operating-method set part 
from 21 and the inverter compressor 10 is ordered this set-up number of rotations, Number of 
rotations suitable for energy saving is set up so that the number of rotations which it is ordered about 
steady operation may become the range of approximately regulated in the temperature inside Tk (for 
example, 0 ** - 4 **). On the other hand, although the number of rotations which it is ordered about 
the pulldown operations 1-5, respectively serves as NF, NS, NT, NY, or NG shown in Table 3, further, it 
is subdivided further and these number of rotations is set up demonstrate the optimal refrigeration 
capacity according to load. 
[0047] 
Table 3] 



















N-NS 




N-NY 


N-NG 



[0048]To the number-of-rotations commanding part 22, namely, the mode of operation, the number of 
the evaporators 3 currently operated (the number of operation Eve: one room - three rooms), The time 
(compressor stop time min), the outdoor air temperature (**), the door released time (min), the 
commodity replenishment number (book), and commodity temperature (**) which the inverter 
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compressor 10 had stopped are inputted. And corresponding to the pulldown operation 1, as shown in 
Table 4, the number of operation Eve and the number of rotations NF1-NF18 for every combination of 
compressor stop time are set up. It is NF1>NF6>NF18 and NF1>NF13>NF18. 
[0049] 
[Table 4] 







3S 


2M 


1£ 


w 

mm 

(min) 


0 


NF1 


NF7 


NF13 


0-10 


NF2 


NFS 


NF14 


10—20 


NF3 


NF9 


NF15 


20—30 


NF4 


NF10 


NF16 


30—40 


NFS 


NF11 


NF17 


40— 


NF6 ] 


NF12 


NF18 



[0050]Similarly, corresponding to the pulldown operation 2, as shown in Table 5, the number of 
operation Eve and the number of rotations NS1-NS18 for every combination of commodity temperature 
are set up. It is NS6>NS1>NS13 and NS6>NS18>NS13. 
[0051] 
[Table 5] 







I«1^S 






3S 


2* 






5—10 


NS1 


NS7 


MS13 




10-15 


NS2 


NS8 


NS14 


H 


15—20 


NS3 


NS9 


NS15 




20—25 


NS4 


NS10 


NS16 




25-30 


NS5 


NS11 


NS17 




30- 


NS6 


NS12 


NS18 



[0052]Similarly, corresponding to the pulldown operation 3, as shown in Table 6, the number of 
operation Eve and the number of rotations NT1-NT18 for every combination of outdoor air temperature 
are set up. It is NT6>NT1>NT13 and NT6>NT1 8>NT1 3. 
!0053] 
[Table 6] 







3£ 


2m 


1* 


w 


-0 


NT1 


NT7 


NT13 


0-10 


NT2 


NT8 


NT14 


10-20 


NT3 


NTS 


NT15 


20-30 


NT4 


NT10 


NT16 


30—40 


NTS 


NT11 


NT17 


40- 


NT6 


NT12 


NT18 



[0054]Similarly, corresponding to the pulldown operation 4, as shown in Table 7, the number of 
operation Eve and the number of rotations NY1 -NY1 8 for every combination of a door released time are 
set up. It is NY6>NY1>NY13 and NY6>NY18>NY13. 
0055] 
[Table 7] 







3£ 


2S 


m 


<mln) 


0-5 


NY1 


NY7 


NY13 


5—10 


NY2 


NY8 


NY14 


10-15 


NY3 


NY9 


NY15 


15-20 


NY4 


NY10 


NY16 


20-25 


NY5 


NY11 


NY17 


25- 


NY6 


NY12 


NY18 



[0056]Similarly, corresponding to the pulldown operation 5, as shown in Table 8, the number of rotations 
NG1-NG18 for every combination of the number of operation Eve and a commodity replenishment 
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number is set up. It is NG6>NG1>NG13 and NG6>NG18>NG13. 

[0057] 

[Table 8] 







3^ 


2Jg 


1* 


itii(Si 

w 


0-5 


NG1 


NG7 


NG13 


5—10 


NG2 


NG8 


NG14 


10—15 


NG3 


NG9 


NG15 


15—20 


NG4 


NG10 


NG16 


20-25 


NG5 


NG11 


NG17 


25- 


NG6 


NG12 


NG18 



[0058]For example, about rotating speed command NF in the pulldown operation 1. Replace with the 
number of operation Eve, and the number of rotations for every combination of compressor stop time, 
and The number of operation Eve, and the number of rotations NF19-NF36 (Table 9) for every 
combination of outdoor air temperature, the number of operation Eve and the outside-surface 
temperature of a vending machine should put together — the number of rotations NF37-NF54 (Table 
10), the number of operation Eve, and four-seasons information should put together — the number of 
rotations NF55HMF66 (Table 11) etc. may be applied. In this case, it is NF24>NF19>NF31 and 
NF24>NF36>NF31, is NF42>NF37>NF49 and NF42>NF54>NF49, and is NF57>NF56>NF58>NF55 and 
NF57>NF61>NF65. In using the outside-surface temperature and the four-seasons information on a 
vending machine, it inputs these information into the number-of-rotations commanding part 22. 
[0059] 
[Table 9] 







i»EX/f» 






i 3^ 


2£ 


1S 




—0 


NF19 


NF25 


NF31 


fig 


0—10 


NF20 


NF26 


NF32 


10—20 


NF21 


NF27 


NF33 




20-30 


NF22 


NF28 


NF34 




30—40 


NF23 


NF29 


NF35 




40- 


NF24 


NF30 


NF36 



;oo60] 

Table 10] 





3»£x/<» 


3S 


2£ 


1E 


i» 
mm 

W 


—0 


NF37 


MF43 


NF49 


0-10 


NF38 


NF44 


NF50 


10—20 


NF39 


NF45 


NF51 


20—30 


NF40 


NF46 


NF52 


30-40 


NF41 


NF47 


NF53 


40- 


NF42 


NF48 


NF54 



[0061] 
[Table 11] 




5H£x/<» 




3£ 


2g 


1^! 


12/1-2/28 (*) 


NF55 


NF59 


NF63 


3/1-6/30 (#) 


NF56 


NF60 


NF64 ! 


7/1-9/30 (X) 


NF57 


NF61 


NF65 


10/1-11/30 Oft) 


NF58 


NF62 


NF66 



[0062]Next, an operation of the control device of the compressor of this embodiment is explained 
according to the flow chart of drawing 4 . First, when waiting (Step 1 (S1)) and a starting command are 
outputted, the starting command from the controller 9 to the inverter compressor 10 the operating- 
method set part 21, While judging based on commodity temperature, temperature inside, a defrosting 
signal, door opening closed information, and commodity replenishment information for whether it is a 
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pulldown state, the operating method corresponding to the decision result is chosen in accordance with 
the standard shown in Table 1 (S2). A judgment and selection of this operating method are as having 
been shown in Table 1. 

[0063]That is, when it judges with the operating-method set part 21 not being in a pulldown state, 
steady operation is chosen, a result is outputted to the number-of-rotations commanding part 22, the 
number-of-rotations commanding part 22 orders the inverter compressor 10 the number of rotations 
for steady operation mentioned above, and the inverter compressor 10 is operated steadily (S2). On the 
other hand, when it judges with a pulldown state, the operating-method set part 21, After judging forced 
cooling mode or energy-saving mode and setting the flag "1" as a register based on the cooling mode 
inputted in the case of energy-saving mode, in the case of forced cooling mode, an operating method is 
outputted to the number-of-rotations commanding part 22 as it is (S3). 

[0064]The number-of-rotations commanding part 22 reads the mode of operation inputted first (S4). In 
this embodiment, the mode of operation is "CCC." the number-of-rotations commanding part 22 reads 
the number of operation evaporators further (S5) — outdoor air temperature (outdoor air temperature.) 
etc. Compressor stop time, a door released time, a commodity replenishment number, and commodity 
temperature are read (S6), With reference to the look-up table (1 of Tables 4-8) corresponding to the 
operating method which the operating-method set part 21 chose, the rotating speed command 
corresponding to information, including the number of operation evaporators etc. which were produced 
by reading, is read (S7). 

[0065]For example, when the operating-method set part 21 is a case where the pulldown operation 1 is 
chosen, and the stop time in the latest compressor halt condition is 15 minutes and the number of 
operation evaporators is three rooms, number-of-rotations NF3 is obtained with reference to the table 
of Table 4. The number-of-rotations commanding part 22 orders the inverter compressor 10 number- 
of-rotations NF3 which did in this way and was read (S8). 

[0066]As a result, the inverter compressor 10 rotates according to the refrigeration capacity optimal as 
pulldown operation by number-of-rotations NF3 corresponding to the load of mode-of-operation CCC, 
three number of operation evaporators, and compressor stop time 1 5 minutes. And the commodity 
rooms 1a, 1b, and 1c are cooled by the cooling action of the refrigerant which led the evaporator 3 by 
rotation of the inverter compressor 10. 

[0067]When cooling of the commodity rooms 1a, 1b, and 1c continues, here among each commodity 
rooms 1a, 1b, and 1c with dispersion in a difference of arrangement, the number of the goods [ in 
stock / goods ], or the temperature-inside sensor 4, etc. The temperature inside of at least one 
commodity room becomes lower than prescribed temperature T3 set up beforehand, the 
electromagnetic valve 7 is closed about the commodity room, and cooling is stopped. As a result, 
operation of the evaporator 3 of the commodity room concerned will stop, and load will be changed. 
[0068]Then, when change of this number of operation evaporators is supervised and there are (S9) and 
change, it returns to Step 4 (S4) and the inverter compressor 10 is ordered the number of rotations 
obtained by obtaining the new rotating speed command corresponding to the number of operation 
evaporators. 

[0069]Checking the cooling mode into which the operating-method set part 21 is inputted during a 
period without change of the number of operation evaporators (S10) in the case of energy-saving mode, 
it returns to Step 2 (S2), and it judges further that it is a pulldown state. If the pulldown state is 
canceled at this time, the operating-method set part 21 will choose steady operation, the number-of- 
rotations commanding part 22 will also order the inverter compressor 10 the number of rotations 
corresponding to that steady operation, and the inverter compressor 10 will shift to steady operation 
(S2). 

[0070]On the other hand, when the cooling mode inputted is forced cooling mode, Monitor the start- 
and-stop state of the inverter compressor 10 which stops only when all the commodity rooms 1a, 1b, 
and 1c are cooled to prescribed temperature T3 (S1 1), and if it has stopped, The operation mentioned 
above is repeated until it returns to Step 4 (S4) and the inverter compressor 10 stops, if it ends 
pulldown operation and it shifts to steady operation (S12), and it has not stopped. 

[0071]In forced cooling mode, by cooling until the inverter compressor 10 stops only once. For example, 
for a certain reason, the goods thrown into the upper part in a warehouse do not end pulldown 
operation by one stop, also when cooling is insufficient, Using monitoring of the number of times of 
start and stop of the inverter compressor 10 shown in drawing 1 , between Step 1 1 (S1 1) and Step 12 
(S12), It is preferred to add the processing step (for example, ST=ST+1 (the initial value of ST is 0)) 
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which counts the number of times of a stop of the inverter compressor 10, and the processing step 
which does not escape from pulldown operation until this counted number of times of a stop reaches a 
predetermined value (STe). 

[0072]Thus, according to the control device and the control method of a compressor of this 
embodiment. The inverter compressor 10 which can demonstrate the refrigeration capacity according to 
the number of rotations at the time of operation is used, And in [ according to temperature inside, 
commodity temperature, a defrosting signal, door opening closed information, and commodity 
replenishment information, can switch pulldown operation and steady operation, and ] the operating 
method, Since the number of rotations of the inverter compressor is set up so that suitable 
refrigeration capacity can be demonstrated, the load and refrigeration capacity which temperature 
inside, commodity temperature, a defrosting signal, door opening closed information, and commodity 
replenishment information express can be balanced appropriately. 

[0073]The rotating speed command by the number-of-rotations commanding part 22 to the inverter 
compressor 10 in pulldown operation, Since it is appropriately set up according to loads, such as the 
mode of operation, the number of operation evaporators, the stop time of the inverter compressor 10, 
outdoor air temperature, outside-surface temperature of a vending machine, sink air temperature 
inhaled by the condenser, four-seasons information, and commodity temperature, respectively, Load 
and refrigeration capacity can be balanced still more appropriately and the inverter compressor 10 can 
be made to operate. 

[0074]The operating-method set part 21 the operating method of the inverter compressor 10, The 
cooling mode chosen beforehand the change to steady operation from pulldown operation, In the change 
to steady operation from pulldown operation as which it switches according to energy-saving mode and 
forced cooling mode, and forced cooling mode is chosen. Since it switches according to the number of 
times of compressor start and stop of the inverter compressor 10 set up beforehand, the operation 
change which suited these conditions set up beforehand can be performed. 

[0075]ln the control device and the control method of a compressor of this embodiment, At the time of 
pulldown operation, the mode of operation, the number of evaporators under operation, the stop time of 
an inverter compressor, Although controlled by the number of rotations which can demonstrate the 
suitable refrigeration capacity corresponding to loads, such as external ambient temperature, outside- 
surface temperature of a vending machine, sink air temperature inhaled by the condenser, four-seasons 
information, and commodity temperature, to make the inverter compressor 10 operate, The control 
device and the control method of a compressor of this invention, Add at the time of pulldown operation 
and at the time of steady operation like the time of pulldown operation, The mode of operation, the 
number of evaporators under operation, the stop time of an inverter compressor, external ambient 
temperature, It is preferred to control by the number of rotations which can demonstrate the suitable 
refrigeration capacity corresponding to loads, such as outside-surface temperature of a vending 
machine, sink air temperature inhaled by the condenser, four-seasons information, and commodity 
temperature, to make the inverter compressor 10 operate. 

[0076]Controlling [ it not only balancing load and refrigeration capacity, but ] power consumption from a 
viewpoint of energy saving at the time of steady operation. Controlling to demonstrate refrigeration 
capacity effectively is preferred, for example, the control device and the control method which these 
people have proposed in the application for patent No. 196954 [ 2000 to ] and 2000-278458 can be 
applied. 
[0077] 

[Effect of the Invention]As explained above, according to the control device (claim 1) of the compressor 
concerning this invention, the compressor used, It is an inverter compressor which can demonstrate the 
refrigeration capacity according to the number of rotations not only at mere ON/OFF control but the 
time of ON, And in [ according to temperature inside, commodity temperature, a defrosting signal door 
opening closed information and commodity replenishment information, can switch pulldown operation 
and steady operation, and ] the operating method, Since the number of rotations of the inverter 
compressor is set up so that suitable refrigeration capacity can be demonstrated, the load and 
refrigeration capacity which temperature inside, commodity temperature, a defrosting signal, door 
opening closed information, and commodity replenishment information express can be balanced 
appropriately. 

[0078]. According to the control device (claim 2) of the compressor concerning this invention, receive 
an inverter compressor when pulldown operation is chosen. The rotating speed command by a number- 
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of-rotations commanding part The mode of operation, the number of evaporators under operation, The 
stop time of an inverter compressor, external ambient temperature, the outside-surface temperature of 
a vending machine, Since it is appropriately set up according to load called the sink air temperature 
inhaled by the condenser, four-seasons information, commodity temperature, a defrosting signal, door 
opening closed information, or commodity replenishment information, respectively, load and refrigeration 
capacity can be balanced still more appropriately and an inverter compressor can be made to operate. 
[0079]According to the control device (claim 3) of the compressor concerning this invention, an 
operating-method set part, The operating method of an inverter compressor the change to steady 
operation from pulldown operation, The cooling mode chosen beforehand according to energy-saving 
mode and forced cooling mode, In the change to steady operation from a change and pulldown operation 
as which forced cooling mode is chosen further, since it switches according to the number of times of 
compressor start and stop of the inverter compressor set up beforehand, the operation change which 
suited these conditions set up beforehand can be performed. 

[0080]The compressor which is used according to the control method (claim 4) of the compressor 
concerning this invention, It is an inverter compressor which can demonstrate the refrigeration capacity 
according to the number of rotations not only at mere ON/OFF control but the time of ON, And in 
[ according to temperature inside, commodity temperature, a defrosting signal door opening closed 
information and commodity replenishment information, can switch pulldown operation and steady 
operation, and ] the operating method, Since the number of rotations of the inverter compressor is set 
up so that suitable refrigeration capacity can be demonstrated, the load and refrigeration capacity 
which temperature inside, commodity temperature, a defrosting signal, door opening closed information, 
and commodity replenishment information express can be balanced appropriately. 
[0081 ]The rotating speed command to an inverter compressor when pulldown operation is chosen 
according to the control method (claim 5) of the compressor concerning this invention, The mode of 
operation, the number of evaporators under operation, the stop time of an inverter compressor, external 
ambient temperature, Since it is appropriately set up according to load called the outside-surface 
temperature of a vending machine, the sink air temperature inhaled by the condenser, four-seasons 
information, commodity temperature, a defrosting signal, door opening closed information, or commodity 
replenishment information, respectively, Load and refrigeration capacity can be balanced still more 
appropriately and an inverter compressor can be made to operate. 

[0082]According to the control method (claim 6) of the compressor concerning this invention, the 
operating method of an inverter compressor, The cooling mode chosen beforehand the change to 
steady operation from pulldown operation, According to energy-saving mode and forced cooling mode, 
switch and further by the change to steady operation from pulldown operation as which forced cooling 
mode is chosen. Since it switches according to the number of times of compressor start and stop of 
the inverter compressor set up beforehand, the operation change which suited these conditions set up 
beforehand can be performed. 



[Translation done.] 
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*l *j ct *t*> iswrnm^kixfrhoymiA > 

[it*s4] aggg. sis, mmm. *s*vsm 

s5rtBffi«ii«, zsmrnxb 0 . 
s«iB$Wtt, s« f a a «& jg^f c *j w £ , iSi&*«M§E , r4 
urasortasHRv WMzm&oium, mmmgmtc*rr 

ttmzm-tm&immm. © 5 tiwse < 4 &-nm 
>ate$/c«^s*iK^iiwt, luiBjiiRs^fcaii^ 

BOSSES *H««(CJ|^-T.5 c so 



&iiufeiBtl8©ll&t&©#^*-- <$ipf ^tiWB 
iSM©» tctE D SHE* — F, SfstT^ & 2g%S© 
it flufB ^ - £ E»^©f?±B#Rg , WfiB@«UR§5«| 

itiia®fistc®A$tx€>®iA*sm©s)S, 

irm MMWIS. teJ: 0'l«IBiS a 3 n ©S^^%aTffi D c nM 
^1t#g. ©dfe^<4^> — ^cm^XWL'M^tiii.i) 

[ff*^6 ] HuiB^";u^^>a^c*ji»r®S?5n/c 
^*p*- F^-T^iP^e- Ff»$E. tejrcjt^y^i/a 

jm®zm-rEM®&&mmzm-j\,>x. m^mmim 

C t ZW&t? 5II*«4 *fcB 5 &Cfet£©J£iif«|©M 
[0 0 0 1 ] 

4©^j#^., fcJ;t) f 7'Ji'^*'i'>aiKBt©asK73ia^m 

[0 0 0 2 ] 

citciot, mmom.mt}*$mux^z 0 umm 
mkoffi&*mtrrzffiff a m<Dttm mr, wen.*.* 
*>) mm, mms. mx.it. 3D tc&mztix*. 
3> hu-^Kji^x&mctictfmztcittimz 
i&MizfttcmFutmmzfttcmsht*:. m-<D&m 
fmmx-mm? % c t &mmc lx^z>„ 
[0003] hit, Bmm.mm<Dtf}m-9J vmc-o^ 
x. im&smicftmsftttBmmcmzmcox, m 

m, me it. 3>i>n-7©A[iiAii«^t^n^ 
^ 07 it, m.MKMM<D®mj3&*^-r-7vvi>m. 
m 8 a. jwwefifcjs tfcwa#*j «fc ^*EE«ti©f w^r 

So 

[ 0 o 0 4 ] 0 5 ictjk-? £ 5 fc , SMffi9S4K<oiaf AS 1 
tt, 3S (0^(C*s(,^T, £Ml a, tpmib. te£Z? 
SSI c) iCfrmZft. &M1 a, lb, lcCiiCl 



3 

t 3 i zmwmm v r . *&*p:xx f- u r 

[0 00 5 ] S«6«Bfc«©|*3aBKttSfcK:. 05 fCbO 
9 tt. i^l/ftia -{ ?(DSffif K i») y rcc 

cj . rccHj . tchhj £^5. f&arrsafift^ 
©ifc&CCE; C /c 3 -o<DM^ - F , ©^%— o^airawjc 
aft-r^iJc^K^snrii-s. cct, rcj a® 
fiofsai < a - f > *. r h j iisaosnife ( * » 
F) tti-etimu, rcccj «, 3-o©j§ D a 0 ^© 
^s^-A-FSMg-rsc t*M8kU, rcCHj » v 

^pa-y FtCjc-j-rffoTL^. 
[0 0 0 6 ] 3>fn-79iCj;5a-;l/KIg[i, H 
efciDfTKStA^tC, Slla, lb, lcC'ifc 

#Sla, lb, 1 c ©SSftfR (JtrtSKT r . jgft 

as (mgm3<DAnm&) rem) tcgs-^r. 

la, lb. 1 cic»lS1-5SI#7^fn^!3ijK 

son/offm® (aimmbp) fjciictorfts 

[0 00 7] ^{C, WR*- F©5fe, 3fife3-A 
FjWR"C*2> TCCCJ •=&- F*0iKl/T, 3>F-n- 

[o o o 8 ] @8«:^r<fc5 *-r. i*rtsj*-fe>-y- 

4 K J; 0 £-f®,ftS la, lb, 1 c £>J$n&ff#<8&ft 

6ft (xf,7*i o (s i o) ) , cn6«*«r>t» 

&ftfc*»flH1NIK:*-3<,>-C. *£l a. lb, lcC 
tt£Wmft7<DON/OFFmW-tfiftt>tl2> (S 1 

i) „ -r «c*>^ 4 m«> *F*3?Mfi^4°cjy±©Jt^ic 

WK*P 7%ONil, JS(*JSS# o WF©fltete«K 

#7*oFFin(sii). a*, ox:*©*, 4 

*©*& BtF»9ffla#t0X;«TKftS*rON 

wmwmzti* j*rt?aa^o"c^T^jftors 

SBE#F7jWOFFK«cSi 1 *©«, Jtl*lS«#i4 °C«± 
Kft4*t?OFF fttt#<*t& $ ft 3„ 

[0009] 5£»ffif me ©o n/o f Ffflf»« 

tfO (S 1 2) . -T&frfc. 01*. tf, 3-3©«8fc#7© 
5e»B9i«6%ONJCl/ra!|g*tfl>, 3o©HS£#7 
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©t^tOFFTO (BHKtftg) ©£#», 3©IJBffiSi 
6*OFFK:itM3tt, §fgn a n^©f*Jg|3& 0 °C~ 

4-c©^Hfcmf#-r^ 0 etta*. mmmmcisvzfflffl 

±5&L-fcfWWc48tt£g-gl a, lb, 
1 cOII#7 £ Jt&EEMK 6 ©SOT £ -f 5 >^££g| 

[0010] 

«. x^«^in$nfcS n n Q ©^s^«7^-r-sfcfe, c© 

io fWJcfcfofrrsj^tc, 3*£ ta-*F«B© rcc 

cj ■=&- F*sjgtR§n, —a, ^rmx&nzttfcmgixCD 
wsasm^ i>r . jjnfft 3 ftfciSift©iif5*tf»**- sfc 
«>. c©it^c»!r-<< . i «©*=i-* f«e© 

TCHHJ F#flHR3*l, S**J<tcm*J*. Cti 
6©«ttffl© TCCHj K-c»iE-r*©*i-)Btt<rc* 
Uc#ot, *f5c:i©^«a^. ir^- Ff © 

[ooi i ] ±aiUfcj:^(cffiffimiu 

20 r3eKffiffi«6*ffl^. C©^I)ail6©ON/OF 

is ( rcHHj ^- f) m mnmm ±, mmo^m 

3-;i/F»te ( rcccj F) b# <7tft#B$) i 
t»2iaiot?*s©«:»or. ^msmmeomMt 

30 [0012] $6ic, JtrtSJfficiSDr. ^ 

EE***ON/OFFlWW , r&e£tc«fcoT©#» ® B a a 

^fc^snTi^w^-i-c, i5)D*ijfiJ*uri=.fc©-r 

[0013] &mWte±SZ<icM&xrj:2titci><DX'fo-o 
■c. !BiM©^iw£?#iP^£©^*7>x*jgMbL-^ 

tc UfcEMm©*iJ©SlgfccfcC>'$iJfP^ffi*Ji#|-r-5. C i 

[0014] 

[WH^iRit'r **:»©*«] ±^©aw*^-r?.fc 

mc . C ©%BJ<D|ft*S 1 sc^ ^, E«^©f W^Stt , 

so Mie3>hp-7tt, fria g mm^m cc *s t-t ^, , ss 



5 

««, ©sm>sc< £*> — 3jc*rJi»r. mia^iu^- 
[0015] ccr, ■7fv#'>»m&bit, &mz, n 

J*l*J<Di§p a B #5!!E «CBf ^©i^iUS* * r mm 3 ft T C > -5 7fc 
[0016] Jfc, BfeWt-^itt. jK&SottftCc^ D 

zm?mnx& k> . msm^smttt, mshzmfthtc 
frm^m?mnv$>K>, mrnmtt&n-o terns. m% 

BS&srt©MS:#±#?-r vMomtft* terns 
immm^zoN. m^mwivtcmsitmmmm^o 

[0017] IfcASot, aSte^iSMSGW, J*F*3SJg 
fi*6«OFF(0*|^, PraWfffR^OFFOJS^, fc 

<t wsaii^flNRAs off omsit. fenmmzmiRT 

SON/OFFIW/cWCi f j;< l ONB#©liII^(CJC£;D 

fc?^*fi^ *mm? sci^-c^ & >^*- $j£mm,x 

L/*»*>J*rt«K. ®a n oSiS, B*3f{I#. ffMRW 
**»«fconSiSMll»sflWHK:j£cr . >aig<tss 
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So 

[0019] */c, C©aW©i»SEB2{CfliSffl(ia© 

«wpi@E». mmm i (c^snisi«i©$ij©^g(c4Bii 

10 ^©HK^©&/^->«. ?^*|Jt--<*wrlBffl D a a ^©i^ 
KjfcDfcaM&fc-F. M$KLXl>&MMWt<Dm, WfB-f 

> / f - * is§$i©fitit . itrie a »!E5&«©$wb©# 
HMMfi. iweiWFjK^«i©^affi©ss, ara^is 

«cRA3ft£!Ri&#£at©iHK. H*tf$R, iufBMp© 

20 [0020] c mmm 2it%% w*m>mmsK. & 
©#±B#ra. ?fgi5©#ffl«a)S, e»ig^©?f*ffl?a 

30 [0 0 2 1 ] 3&*j, 7)\>#VZ;MW)*m8{Ziritdm&-tc 
»Xt£ < , 3£»«g**aB)?3ftytti^«:*JWS 4 SMtoiSt 

*Ett«©ffcitl$lffl. ?f§|5©^Hm?S 
e«6IS55ti©^ffi®at. ^ffi^tcKA^nseKiA 

mrnmm, Sp^s, wM^ff 
txK^ s fir t, * r i> <t t * 0 

[ 0 0 2 2 ] $ fc, C ©!6B|©lt^S 3 {Cfll&JEIHR© 
WJW^gtt. 1**^1 *?c«2(C^Eat^©$0^Slg 
40 {Cfct^^r^ aito^S^gRiS, WIB7*^^v;>aiKtC*s 

^ >afg^PS^3 fir ^ 6 ©fuIH »t - ^ II 

«^©aK • fl»±ia«:*^-rfflni«»ffia»[«:ii^» 
t, wiga^ffi*. Wfa^yf >ais*»e.sir8se# 

[0 0 2 3 ] CCt, fft*P*-Fi«. m«L 
50 JST 1 «fc 0 fe{g < <c fp . $ fctt(Sp D paffi^3f^SKT 2 
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J*I*3»K# WJtfiK T 1 J; <0 *> £ 6 Kffil \ -Y > - * 

Effflftwwtr «iaa:T3{c&«* r tf&p vmtzit 
^©^aias*}* < -r s c £#ts -So 

[0024]Jfc, EB»F»»»iaiS[£«. BR*JffllS*sffl 
1ST 3 *r<gTt/r -Y >><-*JEIffl!*#-S#±Ufcflfc 
K, JTOfifitfj^fiftT l*r_fcj*0r, -f>^-£ 

[0 0 2 5 ] COBI3JSS3 im&HM%k<Dmfflm&lCj: 

nit, Mt&ffisgamnfi. j^j<-*t smm<DMWoii 
- Kj&5j11r$ tirii s ^i/ >a*s^e>^mM$i^© 

[0 0 2 6] C©l6^©it^3B4tC«Sffi|ffli© 

wawsctt, kab, mam. mmmm. *$£VHmm 

EBNS«©ftlfflWiS{cJ8t»r, MIBEWi, 

^£11x^3 ft 0 n aS©FWfigL wia®,a©aa, sr 
@tt^«R©MHff©misi4m%^-rffm«fiHs t *s=fc 

CmtB®p a D ©li3^KSI<Sr«f K,fa^»«?, ©5 %>PU 

[0027] c<DmM<Dm>m4 tc<%&mmm<DMwij 

mcj:til$. W^hiffidWlB. $ft40N/0FF 
«H»^W"CJ&< , ONi^©lHME»K:tE6fc^*|i|J6^*» 

wtommmt, mmu^mj^n-r^ c £#trs s 

[0 0 2 8 ] Sfc. C©^©ii^5 {C#€>ffffl^© 
ftWP^ffitt. W*3S4 cc«4JEIta©ftiJfflWffi«:*5C> 
r, 4»te< £^MIB7-;u^^>3ilsic*fjt;-r-5HffIBF£M 
«©H<ra»©#^**->ii, #arr^aitr3BiS,B,s©» 

*JESrtKE>fflfcl$IBK S«IBe«jflg^t»©^g|5©# 
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(tO&A3*i3®i£<&^«©-fiJK, E3*tW«, f»IBSn a D © 

mm a njK^©pinff ©Hnt^K^a-riRMniff 
«. fcj:o*Mia^ n a 0 ©ii^t^?:^-r^D a D«3tWfa. © 

9%4>&< £fc— otca-3i»TS!i£Sftfcfc©r*SC 

[0029] c©»#jb5 jcss-s &gm<Dmm-%mc ^ 

n«> -7*;i/ >«<g#tjttW§ ftfcHtecefcw* -f 

io -*iBf«K#"rsj&^B«*M^ «&*-f> ase* 
©nifesm. -Y >^-- i<s.mm<D^±mm. ^«5©#h 
^sk. a«jas^«©^afflas. ^ntcijRAsn-s 
ffiL&&stM&> mmmm. 

[0 0 3 0] ^>aiE*!jW?3tifcJ»^3f£ 

20 Mte*- h\ «te4i©^^^. -f>^'-5?II« 

^©l9±B^ffl, ^gB©SH»SS. i«tJfig^a©^*ffi 

iSAas. «sitM#. pnmnHB. sfc»s D a a ii^tf 

[003 1 ]*/c, C©£PJ3©»^6fc«£ffiffit£© 
$IJ»S». St^4 *fcB5 K«*SW«©iM«lttf1* 

30 w*6snr*»6©iirffi-f *ffii»«©j»iR • 
iffia^vu >m$zfr p>mi^nmmcm <o mz. 4 c £ 

[0 0 3 2 ] C©lf5)?316 (cffi£JEEtt«©«HIP^£(ci: 
-Y>^-3rJE«r«©iME^ffi*. 7-;U^^>a$5 

^e»«Sii¥s-^©^^ ; £< ^aBRsnri**?^* 
— f^ frx**^*- f*, ma^sp*- F3&»tcjcsu 
r, w^^^., Ma^ai*- b'tmiR^nx^ 

40 nfc-r - *BE««©BEiif «»#ia»«:iscrw 
9 biases n^cneo^fftca^Lfc 

[0033] 

[^ia©HJfe©^] JWT, c©»WK«SBB«©W 

v-o-ommicmwtz, 4*$, c©su6©^»tcj:»)c: 

©^B^j&jRg^ 3 ti s ©r »)te t =>„ 
[0 0 3 4] 0 1 (J, C©«9i©IU6©»»tc«*JF£IB 

50 sw^g^m/ciati^^^-rm^ia, H3«, 3 



(6) 

9 

£pj-©&,©&e«. m—nmnuxmmmm^w^-r 

[0 03 5] ft**, C<Omm<DM1&iCisl>XU. BWiM 

M3IU, lb, 1 c©<$*P, ftHftOS!!**^*- 
F : CCC, CCH, CHH©J§IJ) BCCC (381 
a, lb. 1 ctb&m) tLXtiffit*. 
[0 0 3 6 ] *T« ^ttflbiSCC-^T. 02*J<fcD^3 

Sartctew ^«fiB^OHR» iJSMb «fc tfffiEEB»«©f&ff 

KttAr^>/<-*fflH»i 0*«*. (02) . 
-*J3E*8»1 0*fi^*-S;fc«>©^ 1 lfcflM. 20 

tc (03) 

[0 0 3 7] $ fc. C©J|*fe©?i?ai©t(|ffll$|gB, &ft 
^©i§p a p£^ft^*ltfX^T£&f§ a D oS 1 a , 1 b, 1 
c©|*J§|$SK (KftSK) . JR^$tiTt^^ a n ef*© 

urn. m&m.&) . j!i«s3fc*t-rs^«!aiff®««* 
unm.7sm<mmm (H^thn ©ism 

«*ft«seaj2 i i » mifc-Wifflmic 2 1 <t g 30 
ntcmmjj& ccjs Dt> - # jemi i o ©@K% 
*K5EU e©^3ftfcl^»4^>M-*EB»»i 

[0 0 3 8 ] C CT, a*E&S;RJ£a$2 1 KA#3ftS 
lb, l cKRW6nfcj«rtaflp-fe>-y-4«:j:r>r*itti 

£<i#, MffiHflHRM:. fiSfrJR^©MWWfcl£B£ft 

m&ffifitmu, m$Mmm>wm* 
ssia, ib, 1 cco&smmv-McwLVhritcm 

[0 0 3 9] C(DMW?&WtM%!>2 1 tc JtWSJK 
Tk, SfniSlTs, &If{i#. PISWWfg, *»J:Dnai 
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OWtt, ai(C^^J;5(ctf 0o 
[0 040] 













mil 






STrtiBJt 


Tk>T1 




Tk<T1 






Ts>T2 




Ts<T2 


NMMm 


ON 




OFF 




ON 




OFF 




ON 




OFF 



[0041] -r«c*5%. irtiggTkwassti/c 

ffifc(D&g.T 1 <£ t> feWt^lS^ (Tk>Tl) (CH, 7* 
;i-^^>aKl &atRU Tk<Tir*nii, jtfiTji 

Bf^©SffiT2 <£D (Ts >T2 ) tc» % 7* 

;l/#^>MIE2 3:3!tRl/. Ts<T2«nii 

tf ) '7*Jl'#''i>>S?K3£3IifRU OF FT?* 

^U^^>jIfK4^iSJRt. OFFTafetl 

0) ?')i<w>imz5%:mtRL. offt-^> 

[0 04 2 ] &&M4to#&K5Eg|$2 1 Cti6©5o 
©^fr©^T*^SilfK(c^rS5c-r S^ff €»^(C© 

■>>ais«. $6(c±j^Uft:5o©3Hg^(c^*>nS 
mtf, JtftfiSTk^T 1 £K>m< , ^o® n a n S 
®T s 2 J; D &«(,>*§-£•©<£ 9 fc, >Sfs 

[0 04 3 ] LtciV-yX. SlKfc^t, f^<r©^ 

r?>aigic^fc-rs^#©Ji^«, ^^>a(gi* 
aiRL. s D n n asTsfej;[>'irt!§aTk*s, ^maig 

{c^-r-5^#r&0, ■fi©3-o^^i/^-i;>aiKfc^- 

iscts^ttoii^tt, ^^'f>afg3*af?L/, ipg 

T£<£#©t§^«, 7*;U^^>aito4^jlfRb, ® 0 a n |i 

3ttt m.(D&&y)i#y >a*K«c£srr 

[0044] ^fcaiK^r)£s^§P2 i «. ^jrrs^i- 
f >mm& 6 ^aK^©^A©#!)5e©fcsf>tc, ^ 

KB, >aiE3&»63e»aM5^©w*A*a-r * 



n 

- Fr* 9 . SUi^ip^e- F£#x*;i/3^e- F &#t* 

1 J: «3 &m>ffijm&T 3 (T 3 <T1) 
6. StF l 3aaTk*s9f3Efifl[T3<t0*>iK<ft:-9'r-<>* 
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* >t- *ffi«Hl 1 0 sWS C8M&fcH»frf 6 i l> 5 W »<- 

»t-*ffl»*l 0©^ff@^«, C©3fca^*-F 

[0 04 5] 
[*2] 

















Tk<T1 
Ts<T2 



[0 046] S13KfS^iP2 2 «|££8:i«EaWc 2 
°C~4°C) {CJfcScfc^K. *o*x^j^'(ciibfc|ilK 



NT, NYSEfcttNGifcSjW. cn€>©B<B»ttS 6 

[0 04 7] 
[*3] 













7Vl^>5 




N~NF 


N-NS 


N-NT 


N-NY 


N-NG 



[0 048] @if^Jg^2 2 tc«, 

— Fx mmvri<>zm$m3<Dm. (mn^-m-. is~ 

3S) , jrfflWBl 0©ff±L-CO/cBtra (EE 

«IMWm in), jf-jRfiK (°C) . fPUfWtfS 
(m i n) . fS.ftffi3S*$t Cfc) » ffiftfift CO #A 

*4 cc^t- j: ^ ic, mnx'<&to&vEtm#±ffln<D 
m&-&ct<mis&NF i~nf 1 8&m.mt<tix^ 

&„ fcfc, NF 1 >NF6>NF 1 8. N F 1 > N F 1 
3>NF 1 

[0 04 9] 

[*4] 









2£ 




(mirt) 


0 


NF1 


NF7 


NF13 


0—10 


NF2 


NF8 


NF14 


10-20 


NF3 


NF9 


NF16 


20-30 


NF4 


NF10 


NF16 


30—40 


NFS 


NF11 


NF17 


40— 


NF6 


NF12 


NF18 



[0050] amic. ^^^>Mm2icMmvx, m 

i©|5|fKi5tNS 1~NS 1 8 3*sSS3S3*arc».5. &*>\ 
NS 6>NS 1 >NS 1 3, NS6>NS18>NS1 
3-eab^o 

[0 0 5 1 ] 

[*5] 



30 



40 













3* 


2£ 


1ft 




5-10 


NS1 


NS7 


NS13 




10-15 


NS2 


NS8 


NS14 




15-20 


NS3 


NS9 


NS15 


20—25 


NS4 


NS10 


NS16 




25-30 


NS5 


NS11 


NS17 




30- 


NS6 


NS12 


NS18 



[0052] mmic. ^^>sMg3&c*foSLT, m 

iOBISRNT 1~NT1 8#tK3eStiri»S. ft*. 
NT6>NT1>NT13, NT6>NT18>NT1 
3-C&S. 

[0 0 5 3 ] 

[«8] 















3^ 


2£ 


im 




-0 


NT1 


NT7 


NT13 




0-10 


NT2 


NTS 


NT14 




10-20 


NT3 


NT9 


NT15 


20-30 


NT4 


NT10 


NT16 




30—40 


NTS 


NT11 


NT17 




40- 


NTS 


NT12 


NT13 



50 



[0 0 5 4] l§liS(c. •7)Htv>wi&i4icMi&lsX* m 

CiOlgtNY 1 -NY 1 8*5«5g3*iTt»S. ft 
NY6>NY1 >NY 1 3, NY6>NY18>N 



13 

Yl 

[0 055] 
[*7] 







»£X/<» 






3ft 


2* 


1ft 




0-6 


NY1 


NY7 


NY13 


w 


5—10 


NY2 


NY8 


NY14 


10-15 


NY3 


NY9 


NY15 


(mln) 


15-20 


NY4 


NY10 


NY16 




20-25 


NY5 


NY11 


NY17 




25- 


NY6 


NY12 


NY18 



[0056] mmic, -7fr#v>Mm5icttm.L-c. m. 
■&c:4©h<srngi~ngi 8**Kjesnt:(,»*. & 

*S. NG6>NG1 >NG 1 3. NG6>NG18>N 
G 1 3-C*§ 0 
[0 05 7 ] 



[JR8] 













3ft 


2ft 


1ft 




0—5 


NG1 


N<37 


NG13 


fffliSi 


5—10 


NG2 


NG8 


NG14 


w 


10-15 


NQ3 


NG9 


NG15 


15-20 


NG4 


NG10 


NG16 




20-25 


NG5 


NG11 


NG17 
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